Early-warning research of tourism sustainable development is a highly complicated problem. This paper discusses the conception of the early-warning system about tourism sustainable development. Basing on the characteristics of tourism oneself, it sets up the evaluation indicators system and building the earlywarning system about tourism sustainable development based on grey neural network. Takes Lanzhou City for an example and puts forward to some measures. Result demonstrates the speediness and efficiency of this algorithm. This algorithm shows the advantage in earlywarning research of tourism sustainable development.
Introduction
The growth and expansion of the tourism industry in recent decades is a highly complex phenomenon whose study has to be approached using multiple disciplines. In the present economic system, quantitative growth has been positive and has served as a base for model of tourist development. The tourism environment is the basic conditions for tourism survival and sustainable development. With the development of China's tourism industry, tourism demand rapid expansion, but most of the tourist attractions in the original base is relatively weak, tourist holiday travel is relatively concentrated, and the uneven spatial distribution, resulting in problems of supply and demand, tourism activities on the negative impact of the environment has become increasingly prominent. To achieve the sustainable development of tourist destinations, domestic and foreign scholars in recent years have some research in the early warning of tourist destinations provide the basis of scientific decision-making for the scenic managers [1] .There are lots of empirical knowledge in the warning theory of tourism field, there are some differences in different types of early warning indicators, and tourism activities is seasonal and random fluctuations, how to select scientific and reasonable indicators and to minimize the influence of human factors in early warning analysis is one of the urgent problem in the research of tourism sustainable development.
The early-warning model of tourism sustainable development has a high com-plexity and nonlinearity, while the previous model in traditional sense paid more attention to the linear research and existed large errors. There have been few practical assessments of the tourism destinations, partly because standardized, evaluative criteria have yet to be development. How to research the nonlinear in early-warning systems of the tourism sustainable development and how to apply expert knowledge to the study of the early-warning systems of tourism sustainable development need to solve urgently. At present, for highly complex nonlinear system of tourism sustainable development, intelligent algorithm can simplify the model and obtain good optimization results. To make the accuracy warning of tourism sustainable development is difficult, grey neural network is a good attempt on early-warning systems of sustainable tourism development to deal with nonlinearity and uncertainty, in reference [2] . At last, taking Lanzhou City as an example proves that the early-warning model designed is effective.
Definition of Early-warning System
Early-warning System of tourism sustainable development is measuring the situations of the present and the future in some scope and forecasts harm degree in some time and space. The system is a alarm and control system which can put forward to some solving measures and provide some countermeasures. In practice, the system serves the macro management of tourism sustainable development and is a feedback control system of tourism sustainable development in some scope. The system emphasizes the clear warning meaning, the looking for the warning source, the analyzing the warning signs, the warning degree and eliminating the hidden trouble of the complete process. A clear warning meaning is a premise and is the foundation of early research. Looking for the alert source is the analysis on the causes of the early warning. Analyzing the warning signs is correlation analysis of factors and is the basis for forecasting warning degree. The hidden troubles can be eliminated according to the warning degree and is the aim of early-warning, shown in Fig1 
Indicators of Early-warning System
Due to the complexity of the tourism sustainable system, which involves many factors, the experts of domestic and foreign do not form a single authoritative definition to the tourism sustainable development. Firstly, based on system analysis and reasonable comprehensive of the selected factors that affect the tourism sustainable development, this paper uses method of experts investigate and selects warning indicators and important limiting factor of the tourism sustainable development. Secondly, this paper combines with the opinions of experts, visits and monitors the related early-warning indicators. Finally, removes some relatively small impact factors in traditional tourism sustainable development indicators, and complements the indicators appropriately, respectively include the natural environment system indicators (F 1 ), social support system indicators(F 2 ), economicculture system indicators (F 3 ), where x 1 ， x 2 ，……，x n is corresponding base indicators, and this paper establishes the early-warning indicator system, shown in Table  1 . The indicators not only the quantity, but also have different properties. This paper must standardize the datum. The standardized indicators C i is shown in (1) and (2) 
Methodology
Gray prediction model GM(1,1) is used for a single time series prediction which can not reflect the variable interaction, the gray GM(1,n) model can describe the relationship between the variables, but generally not used for prediction. To establish the GM(1,1) gray model for all indicators in the early warning system:
Posteriori estimation is used to test the prediction accuracy, assuming
 is the residual error for predictive value and the true value of the, then obtain
After GM(1,1) gray prediction model is used to predict based on indicators in the early warning system, we can obtain the basic trend of the base indicators, but the errors need to reduce. As the prediction error exists in the residuals between the true value and the predictive value with the base indicators, in this paper, grey neural network is used to amend the GM(1,1) model prediction. The neural network training processes see Reference.
Use the m training samples, which . The ultimate predictive value of the base indicators is
Evaluate
According to the different levels of sustainable development degree, set the warning interval SDD. SDD can be divided weaker sustainable development (S 1 ) , weak sustainable development (S 2 ) , basically sustainable development (S 3 ) , more sustainable development (S 4 ) and the most sustainable development (S 5 ) , as shown in Table  2 . 
Empirical Research
Lanzhou, capital of Gansu Province, is a major stop on the ancient "Silk Road" west of Xi'an. Situated on the upper reaches of the Yellow River, Lanzhou has been important for thousands of years because of the Hexi Corridor, or "Corridor West of the Yellow River," in which early Chinese civilization began. About 3000 years ago, in the Zhou Dynasty, agriculture began to take shape in the basins of the Jin and Wei Rivers that formed the corridor, marking the beginning of the great Yellow River basin civilization. Lanzhou became capital of a succession of tribal states during the turbulent ventures that followed the decline of the Han Dynasty. During this time of turmoil, people began to turn to ideologies that satisfied their need for hope. Taoism developed into a religion, and Buddhism became the official religion in some of the northern states. Buddhist art also flourished, and shrines were built in temples, caves, and on cliffs. From the fifth to the 11th centuries, Dunhuang, beyond the Yumen Pass of the Great Wall, became a center for Buddhist study, drawing scholars and pilgrims from afar. It was a period in which magnificent works of art were created. In this paper, specific input data collected are based on the Survey Method and the weight (W) is design by AHP, shown in Table 1 .Combine the comprehensive judgment of experts, monitoring levels S. According to base indicators data in Table 1 of the 2005 to 2012, gray forecasting and neural network residual compensation, we can find the prediction value is 0.7767 in 2013, concludes that the more sustainable development.
Conclusion
Early-warning system of tourism sustainable development is a highly complex nonlinear system and it is very difficult to establish a precise mathematical model. In this paper, the fuzzy reasoning method and grey neural network is adopted to deal with this system. Lanzhou City as an example proves that the early-warning model designed is feasible and effective.
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